EVIDENCE THAT ECDYSIS IN THE LARVAL COCKROACH, Periplaneta americana L. IS TRIGGERED BY AN INCREASE IN THE CONCENTRATION OF HEMOLYMPH SUGAR.
Ecdysis in insects can be defined as shedding of the cuticle at the end of a larval stadium. This event can only occur after the peak titer of ecdysteroid in the hemolymph has returned to a low level. In the cockroach Periplaneta americana, ecdysis is strongly correlated with a rise in the concentration of trehalose and glucose in the hemolymph, leading to the idea that a causal relationship may exist between both events. The objective in this study was to determine if an increase in hemolymph sugar level would shorten the time to ecdysis in cockroach larvae with experimentally delayed ecdysis. The last larval stadium of P. americana averages 33.5 days but this increases significantly if the larva is injected with a small volume of saline. Injection of 10 μl of saline on day 20 and on four successive days lengthened the stadium by as much as 2 weeks. If, however, trehalose or glucose is incorporated into the saline, approximately 40% of the treated larvae undergo ecdysis at the same time as uninjected larvae. Injection of Peram-AKH, the hypertrehalosemic hormone, also decreases the time for ecdysis to occur. This suggests that peak levels of ecdysteroid trigger the release of Peram-AKH, which then leads to activation of trehalose synthesis. The results support the hypothesis that elevated hemolymph sugar is a contributing factor in the removal of ecdysteroid from the hemolymph.